Abstract-In this paper, parametric modeling of surface electromyography (EMG) algorithms that facilitates automatic SEMG feature extraction and arti cial neural networks (ANN) are combined for providing an integrated system for the automatic analysis and diagnosis of myopathic disorders. Three paradigms of ANN were investigated: the multilayer backpropagation algorithm, the selforganizing feature map algorithm and a probabilistic neural network model. The performance of the three classi ers was compared with that of the old Fisher linear discriminant (FLD) classi ers. The results have shown that the three ANN models give higher performance. The percentage of correct classi cation reaches 90%. Poorer diagnostic performance was obtained from the FLD classi er. The system presented here indicates that surface EMG, when properly processed, can be used to provide the physician with a diagnostic assist device.
INTRODUCTION
Electromyography (EMG) is the study of the electrical activity of muscle and forms a valuable aid in the diagnosis of neuromuscular disorders. EMG ndings are used to detect and describe different disease processes affecting the motor unit, the smallest functional unit of the muscle. With voluntary muscle contraction, the action potential re ecting the electrical activity of a single anatomical motor unit can be recorded. It is the compound motor unit action potential (MUAP) of those muscle bers within the recording range of the needle or surface electrodes [1] .
The MUAP waveform depends on the motor unit architecture, i.e. on the number of bers, their sizes and density, so the analysis of MUAP shape may provide important information about the motor unit structure and its changes. The disease processes which affect the structure and activity of the motor unit are re ected in the changes of MUAP features, particularly those of the durations and amplitudes. These changes may also manifest themselves as polyphasic potentials [2] characterized by an increased number of phases and/or turns, i.e. in signals of a more complicated shape than the normal MUAP. The changes of the MUAP shape are an important indicator of motor unit disintegration and compensatory processes [3] .
Recently, several authors successfully investigated muscle properties by analyzing the time course of amplitude parameters, muscle ber conduction velocity and spectral parameters of the EMG signal during voluntary and electrically elicited isometric contractions [4, 5] .
It is also well known and documented that the power spectral density function of the EMG signal undergoes frequency compression during either voluntary or electrically elicited sustained contractions [6] , long before the muscle becomes unable to produce the desired force. Such changes are referred to as myoelectric manifestations of localized muscle fatigue.
The spectral content of the EMG signal depends on (i) the number of active motor units whose electrical activity is sensed by the detection probe, (ii) their ring rates, (iii) the position of the active muscle bers relative to the detection probe and (iv) the velocity of propagation of depolarization along muscle bers [7] . During a sustained muscle contraction, the spectral compression is mainly due to a progressive reduction of muscle ber conduction velocity and to the variation of the spatial distribution of depolarization along the muscle bers [8] . Therefore, if spectral parameters are studied, it is important to separate their random variations due to estimation errors from those due to physiological events.
Previous approaches for analyzing the time-varying aspects of the EMG signals have used a linear prediction model. Among them, the autoregressive (AR) model has been used to deal with time-varying EMG signals because it emphasizes spectral peaks for time records having a small number of samples [9] . This approach was introduced by Graupe and Cline [10] who attempted to use the surface EMG signal for controlling prostheses. Subsequently, Sherif et al. [11] studied the behavior of AR integrated moving average (ARIMA) coef cients of the EMG signal from the deltoid muscle during dynamic contractions. Capponi et al. [12] represented EMG signals, detected from the biceps and triceps muscles, with the time courses of AR coef cients during rapid isometric contractions. Recently, Kiryu et al. [13] investigated the physiological interpretation of AR modeling. They analyzed the time-varying behavior of AR parameters of well-conditioned EMG signals detected during an isometric force-varying ramp contraction. The AR coef cients of the EMG signal could be used as quantitative measures to monitor local muscle fatigue [14, 15] .
